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1. Beryn Ha HaBKOJIMIITHE CEPEIOBUIILE 1 1le BU3SHAUYA€E HeOOXiAHICTD

po3pol6Kku eheKTUBHUX METOAIB 1i yTumizalii.
Ha cyuacHuX TenJI0BUX €JeKTPOCTAHIISIX YTBOPIOETD- 30J1a BUHOCY € JICHIEeBOIO aJIbTEPHATUBOIO I/ 3aMiHU

cs Bix 35 mo 200 T Bigxoxis Ha 1kBT-roz. eexkTpoeHeprii.  aKTUBOBAHOTO BYTIJIJIsI Ta MPUPOAHUX MEOTITIB, AKi Ha
ExekTpocTanitisi cepeHboi MOTYKHOCTI A€ B pik 6iM3b-  HaHWIl 4ac MUPOKO BUKOPUCTOBYIOTHCS SIK acOPOEHTH
k0 600 THCSY TOHH BiZIXO/iB Y BUTJISI/I 30I0MIJTAKOBUX Cy- /LISl OUMIIEHHS MOBITPSHOTO Ta BOJHOTO CEPEIOBUINA BiJl
Miteii, siki 3aiiMaioTh 6J1M3bK0 6 ra MI0JOHOCHUX 3eMesib  3abpyanenb. OaHak, agcopbIiiiHa 31aTHICTh 30J1H BUHO-
[1]. Ha repuropii Ykpainu nakonudeno Oimbire 100 MaIH.  Cy CHJIBHO 3aJ€XUTh Bij 1i XiMiuHOTO CKIALy (KU, B
T 30JI0MIJIAKOBOI TEXHOTEHHOI CHPOBUHH, KiJIBKICTh IKOI  CBOIO Yepry, 3aJIe)KUTh Bi/Jl YMOB yTBOPEHHS BYTiJJd,
mopiuHo 36iabyeTbes 6iabt, Hisk Ha 10 MuaH. T [2]. Oye-  TeXHOJIOTIT 10r0 CHaJeHHsI TOIO) 1, IK IPAaBUJIO, € HU3b-
BH/IHO, 1[0 30JIa BUHOCY CTBOPIOE 3HAUHE HABAHTAKEHHS  KOIO.



Mopudikanis s3onn BUHOCY MIAXoM ¢isuuHoi i Xi-
MiuHOT 06pOOKM A03BOJSE MIABUIIMTHU il aacopOuiiHy
3[IaTHICTDH Ta, K Pe3yJbTaT, IIHHICTb B MPOMUCIOBOMY
3acTOoCyBaHHi. 30Ja BUHOCY MICTUTL aJIOMOCHJIIKATH,
AKi € HOTEHI[INHUM J[PKEPEJIOM [IJIsI CUHTE3Y IEeOJiTHUX
MaTepiais.

CuHTE3 11€0J1iTiB — BUCOKO-TEXHIYHOT'0 IIPOMUCJIOBOTO
HPOAYKTY, IIpu 0O6POOJIEHH] 30/ BUHOCY JIYKHUMU Pea-
reHTaM¥ — € 06pe BiIOMUM METOIOM, OITUCAHUM OaraTh-
Ma aBTopamu [4,5,11].

Ha panuii yac icHye Garato mareHTiB Ta TeXHIYHOI
JiTeparypu, MO MPOMOHYIOTh Pi3HI MeTOAW aKTUBAIii
30711 BUHOCY /17151 CHHTe3Y Ha i1 OCHOBI I1e0J1iTiB. Yci 11i Me-
ToH0JI0ri1 6asyioThea Ha posunHeHHi Al-Si-BmicHux ¢as
30JIM BUHOCY Y JIY;KHOMY po3umHi (B ocHoBHOMY NaOH
ta KOH p-nax), 3 mogaapmmuM ocajkKeHHsIM 11e0JiTHOIO
marepiaJgy.

3TifiHO JiTepaTypHUX JIaHUX, CEPe/l METO/IB CUHTE3Y
IeOJITHUX MaTepiajliB Ha OCHOBi 30711 BUHOCY, MOXYTb
OyTH BUKOPUCTAHI HACTYIIHI TUIIK IIporecis [3]:

* Knacwmyna nyxHa KoHBepcig 3omm BuHOCy. lleit
MeTo] 6asyeThcss Ha KOMOiHaIii PisHMX CIIiBBiAHOIIEHD
JyKHUI PO3UYNH : 30JIa BHHOCY 3 TeMIIepaTypoIio, THCKOM
i YacoM peaxirii /10 MOsIBY Ie0JiTHUX MaTepiaJiB pi3HOTO
tuny [4,8].

e [Iliremoro Ta 3inrep [6,7] ypisHomMaHiTHUIN KJa-
CUYHUU TIpollec MIJASXOM BBEJICHHS CTa/il 3MIUTTA JYTY Ta
30JIM BUHOCY Tlepejl 3aTaJIbHONPHUIHATOIO JIYKHOI KOH-
Bepcielo. B pesyabraTi 11bOTO METO/LY, MOXKHA OTPUMATH
TaKi TUTIN I[E€OJIITIB, K 11e0iT A Ta hosa3uT.

e Cyxa KoHBepcis, abo MeTOA PO3ILJIaBJIeHUX COJIEN.
[l yHUKHEHHS yTBOPEeHb CTIUHUX BOJ IiJ] Yac CUHTE3y
1I€OJIITIB PO3BUBAETLCA CTPATETisl CUHTE3y OCHOBaHA Ha
BUKOPUCTAHHI CyMillli cojieil 3aMiCTh BOJHOTO PO3UYUHY
B AKOCTi peakIliiiHoro cepemoButia. Ileit mpoiiec Mmae cBoi
00OMesKEHHST, OCKIJIBKHY JI0 IUX 1ip, 6yJI0 CHHTE30BaHO 11€0-
JITHI MaTepiaJu 3 HU3bKOK KaTIOHOOOMIHHO 3/aTHICTIO,
TAKOXK B IIbOMY METO/Ii MOTPiOHI BUCOKI TeMIepaTy pu s
aktusanii npouecy [9,10].

e Xosuaman Tta id. (1999) [11] pospobuiu aBoeTanHy
MPOIIe/ly Py CUHTESY, IO JI03BOJISIE OTPUMYBATH > 99% uu-
CTOTO I[EOJIITHOTO NPOAYKTY HIJISAXOM Z0/aBaHH Si-BMic-
HOTO JIY>KHOT'O PO3YUHY /10 30411 BUHOCY. KpiM ToTO, TBEp-
JIM I 3aJIUIIIOK, 1[0 HE TTpOpearyBasB MicJs i€l cTaaii, MoXKe
Oy TH TIePeTBOPEHHT Y TEOMITHIIT TPOAYKT 3a A0TTOMOTOI0
KJACUYHOI JIY:KHOI KOHBepCii, 4k ipyroro eraiy. [lei npo-
1eC Ma€ 1mepeBaroto OTPUMAHHS YUCTUX TIEOJITHUX MaTe-
piajiB, a He CyMillli [eOJIIT - 3aJTUIIOK 3011 BUHOCY, SIK 1€
€ y inmux Meronax. OKpiM TOTO, BUKOPUCTOBYIOUHM Iieit
METOJ[ MOJKHA OTPUMATH [[EOJITH 3 BEJTUKUM 00'€MOM TI0D,
nanpukaaz meosit X ra A. Ognak, el Meto/ € HailbiabIn
€HEepPro3aTpaTHUM.

B mawiit crarTi gocaijpkyBaJsiacs ONTHMIi3allis yMOB
CUHTEe3y IeO0JITHUX MaTepiaJiB Ha OCHOBI 307U BUHOCY
Nlo6poTsipeskoi TEC rigporepmMiaHuM Ta METOIOM, SIKUN
nepeadayae MmonepeHe CljaBieHHs 30JU-BUHOCY 3 KPU-
CTAJIIYHUM JIyTOM.

800°C npu pocrymi nmoBiTps. OCHOBHI KOMIIOHEHTH 30JI1
— OKCHUIN KPEeMHiI0, aJoMiHilo, 3a/1i3a, KaJbIliio, MarHilo,
HaTpilo, KaJio. BropuHHe 3HaUeHHs MalOTh OKCU/IU TUTa-
Hy, ocdopy, mapranirio. B 3araspHOMY, 30712 BHHOCY Ma€
rizpodinbHy MoBepxHIo i mopucty cTpykTypy. Ha puc. 1
300paskeHi TunoBi Mikpodororpadii 3011 BUHOCY.

3pasok 3011 BUHOCY BigiGpaiu 6e3rnocepeatbo 3 pe-
sepsyapis Jlooporsipcbkoi TEC ta nepej moyaTrkoM ek-
CTEPUMEHTY TipocynryBasu npu temmepatypi 105°C mpo-
TATOM 2 TOJ.

2.2. CuHTe3 HeOoJiTHUX MaTepiajiB

ExcriepumenT 6y/0 BUKOHAHO Y TedIOHOBIH mocy/ai
3 3aCTOCYBAaHHSM Ile€4i, OCHAIIEHOI TeMIIepaTypHUM pe-
TYJSITOPOM Ta B TEPMOCTATUYHIH Gani obaaaHaniil mepe-
MilryBaueM.

2.2.1. lopomepmivnuii memod

3pasku 1,2,3,4 oTrpumanu 3MilIyiouu 30J1y BUHOCY
(40 1) 3 pogunnom NaOH (160 mur), miciist woro cymin 1mif-
nasasu kpuctamizanii npu 90°C ta 107°C. TBepanii 3a-
JIMNIOK BifdiJIbTPOBYBAJIHM, TPOMUBAJN AUCTUIHOBAHOIO
Bomoio 1o pH =10 i Bucymysaau npu 105°C mpotsrom
12ron. YMoBu cuHTE3y BKasati y Tabu. 1.

Tabnuysa 1
YMoBH MoaudiKauii 3011 BUHOCY FifpOTEPMiIYHUM METOLOM
Ne NaOH /30mna- | Konnenr- Yac Temmnepatypa
3paska BUHOCY paitist Kpucrtasi- | KpucTasi-
NaOH 3aii,roy 3artii, °C
1 4/1 2M 12 107
2 4/1 3M 12 107
3 4/1 2M 6 90
4 4/1 3M 6 90

2.2.2. Memod cnaasaenns 3oau eunocy 3 NaOH

Cywmim NaOH i 301m BuHOCY y MacoBOMY CHiBBijHO-
meni 1.2/1 GyJjo 3MeJeHo, MiJaHO HATPIBAHHIO y ILJIaTU-
nosomy turii mpu 550°C porsirom 1 rogunu. OTpumManuit
crraB 6yJ10 OXOJIOIKEHO 10 KIMHATHOI TeMIIepaty pu, 3SHOBY
3MeJIeHO, 1 /0 OTPUMAHOI CyMillli Z0aHO JAUCTUIbOBAHY
Boay (1 T 30y BUHOCY/ 4 MJI iucTUIIOBAHOI Boziu). [lics
[[BOTO, CyMilll 300BTYBaJIU y TEPMOCTATHYHIN OaHi mpoTsi-
rom 12 ta 24 ronuH npu KiMHaTHIN TeMmiepatypi. [licasg mux
Jiii, 3pasku OyJI0 MOMIIIEHO B CYIUJIbHY ady Hpu TeMIie-
patypi 100°C mpotsirom 12 roaun. B mogansmomy 3pasku
BifiinbTpyBan, IPOMUJIN JIEKiJIbKa pa3 JUCTUIHOBAHOIO
Bo010, i Bucymriau mpu 105°C nmpotsirom 12 roaum.

Tabnuuysa 2
YMoBH MogHdiKauii 30/1M BUHOCY LBOCTYNEHEeBUM METOLOM
Ne  |NaOH/3oma-| Tewmme- Yac Tigporep-mivummmit
3paska BUHOCY parypa KOJIH- METOJT
CILIaB- BaHHs,

aenns, ‘C TOx Temre- Yac,

patypa, ‘C | ron
5 1.2/1 550 12 100 12
1.2/1 550 24 100 12

2. ExcriepumeHT

3. Meroau TOCTi?KEHHSI CHHT€30BAaHUX MPOIYKTIB

2.1. Marepianaun
30J1a BUHOCY — MiHepaJibHa PEYOBUHA, 1[0 3aJHIIa-
€THCS TICJIS CIAMIOBAHHS BYT1JIJISI TIPU TeMTiepaTypi 6ist

3.1. EleKTpOHHO-MiKPOCKOMiYHI TOCJi/I3KEeHH S
Mopdosoriio moBepxHi Ta XiMidYHUIT CKJIa[ OTpUMAa-
HUX 3Pa3KiB BUBYAJIHN 32 JJOTIOMOTOI0 CKaHYIOUOTO eJIeK-




TpOHHOTrO Mikpockomy. /li-
aMeTp eJIEKTPOHHOTO My4yKa
ckiaazaB 1 MKM, moTeHIiaml
npuckopenns 15 kB. Eie-
MeHTHUI aHaJgi3 BUKOHY-
BaBCs A4 pisHUX obmacTeit
spaskiB nuomeio 100 mxm?
MIJISIXOM CKAHYBAHHS €JIeK-
TPOHHUM 30HIOM, IicCJasd
4Oro pesyJubrat OyJo yce-
peaneno. ExextponHo-mi- a)
KPOCKOMiYHI 300paskeHHs
MOBEPXHI YAaCTHUHOK 301U
BUHOCY Ta CHHTE30BAHUX
MPOAYKTIB Y BTOPUHHUX
eJIEKTPOHAX, OTPUMAHUX 3a JOTMOMOTOI0 CKaHYIYOTO
€JIEKTPOHHOTO MIKPOCKOILY IpH Pi3HUX 30iJbIIEHHSX,
HaBejieHOo Ha puc. 1-3. Miciig no3naveni nudpamm BKasy-
I0Th Ha HOMEPU CIEKTPiB, XiMiUHNH CKJIa/ IKUX HaBeIeHO
y Tabu. 3-5.

a)
Puc. 1. 306pakeHHs NOBEPXHi YAaCTUHOK 3011 BUHOCY NPH Pi3HUX 36i/bLUEHHSX

3nificH00uN aHati3 Mikpodororpadiit 301 BUHOCY
6aurMo - GiNbLIICTh YACTUHOK MAIOTh cepuuHy, TIajgKy
MMOBEPXHIO, 1€ CBIZIYUTD PO Te, IO OCHOBHUM KOMITOHCH-
TOM 30JI1 BHHOCY € CKJIOBHIHA aJIOMOCHJIKaTHa dasa.
HagBuicTp mop pisnoro miamerpy Ta HepiBHA, 3JaMaHa
MTOBEPXHS MEeIKUX YaCTUHOK CBiYaTh PO TMPUCYTHICTD

6)

Puc.2. 3o6paskeHHs yacTUHOK MoaudikoBaHol 301 BuHocy 2M NaOH, uac kpucranizauii 12

roa. 3pasok Ne

MIeBHUX KpUCTAJTiyHNX (ha3. 3 KpucraaivHux ¢has MoKy Thb
Oy TH MPUCYTHI KBAPII, MyJIiT, TeMaTUT. B HeBeTMKi KijTh-
KOCTi OKCU/IM KaJbIli10, MarHio, cyabdatu, cyabdiman.

3 tabu. 3a 6aunMo, 1110 JJaHl BKJIIOUYECHHI MICTATD BeJIN-
Ky KiJbKiCTh Byruelo, 6epuiiito, KMCHIO, 3a/1i3a Ta KpeM-
HeseMy. /[[aHi MoeJleMEHTHOTO TOYKOBOTO anaizy (Tabua.36
(cmexTp 4, 5, 6)) BKIIOUEHD
3 puc. 16 BKa3yoTb Ha Ha-
saBHicTh KapOony Bumie 90%
- 1le BKJIIOYEHHST HE3ropiJo-
ro ByTiJs.

Ananisz 300paxkeHp Ha
puc. 2 BKa3ye Ha I04BY Ha-
POCTiB KpHUCTaJiB Ha TO-
BepXHi YaCTHHOK, Xoua Iie
MOMITHO HAsBHICTH aJio-
MOCHJIIKATHOI CKJIOBHIHOI
(aswu, mo niaTBEpAKYETHC
6) BHCOKOIO KimbKicTio Be, Al,
Si B TOUKOBOMY TIO€JIEMEHT-
Homy amamizi (rabx. 4a,
tabi. 46 (cmexktp 2 i 3)) B
6inbuIocTi HepiBHA Ta OyrpucTa MOBEPXHS CBIAYUTH 1IPO
HagBHiCTh amopduux crnoayk. /lani pentrenogaszosoro
aHaJi3y MiATBEP/KYIOTh HASBHICTH KBapIily, MyJiTy. 3a
pesysibTaTaMy IO€JEMEHTHOTO TOYKOBOTO aHaJisy Oa-
yumo, 1o Fe, Mg, Ca mpakTUUHO MOBHICTIO BUMUJIUCS Y
peakIiiHnH po3unH.

Ta6bnuus 3a
KoHueHTpauis atomis, at. %
Ne Be-K C-K O-K | NaK | MgK | A-K | Si-K | CaK | Ti-K | K-K | Mn-K | FeK
CHEKTPY
1 45.19 32.92 0.36 0.91 1.27 0.30 19.06
2 24.07 36.19 29.36 0.07 0.41 1.00 1.66 0.19 0.12 0.15 6.77
3 26.65 32.67 29.13 0.18 0.34 2.63 6.79 0.08 0.70 0.84
4 50.19 26.71 9.17 0.15 1.22 1.81 0.30 0.25 10.21
Tabnuua 36
KoHueHTpauis atomis, at. %
Ne C-K O-K Na-K Mg-K Al-K Si-K P-K S-K K-K Ca-K Ti-K Mn-K Fe-K
CHEKTPY
1 4391 40.69 0.83 2.95 1.04 0.17 0.33 10.09
2 49.44 38.79 0.29 0.21 4.37 5.58 0.02 0.06 0.54 0.10 0.09 0.45
3 46.44 42.23 0.36 0.20 3.99 5.46 0.60 0.14 0.57
4 91.67 7.51 0.08 0.06 0.12 0.13 0.16 0.17 0.08
5 99.93 0.07
6 96.90 2.88 0.04 0.04 0.06 0.06 0.02




KoHueHTpauis atomis, at. %

Ta6bnuus 4a

Ne Be-K C-K O-K Na-K Mg-K Al-K Si-K K-K Ca-K Ti-K Mn-K Fe-K
CIIEKTPY

1 31.54 34.26 23.98 0.65 0.23 1.46 2.26 0.11 0.21 0.07 0.29 4.94

2 31.34 28.24 28.84 0.39 0.42 2.34 4.84 0.41 0.19 0.16 2.83

3 33.13 28.00 27.95 1.25 0.20 4.94 3.73 0.17 0.15 0.08 0.42

4 36.36 25.57 27.38 1.42 0.21 2.35 5.29 0.45 0.35 0.63

Tabnuuysa 46
KoHueHTpauis atomis, at. %

Ne Be-K C-K O-K Na-K Mg-K Al-K Si-K S-K K-K Ca-K Ti-K Mn-K | Fe-K
CIIEKTPY

1 94.54 4.63 0.22 0.16 0.37 0.08

2 41.83 20.22 27.30 2.40 2.99 4.84 0.34 0.07

3 19.23 52.01 23.68 0.68 2.50 1.66 0.06 0.04 0.10

4 73.63 22.29 0.59 0.09 1.13 1.16 0.07 0.07 0.08 0.89

Benuka xinbkicTb piB-
HOMIPHUX KpPHUCTAJiYHUX
YaCTUHOK Ha puc. 3 BKa3ye
Ha BMCOKY CTEHiHb KOH-
Bepcii 3011 BUHOCY Y Iie-
oniTHUM Matepian. Jlani
TOYKOBOTO aHAJi3y CBifI-
4aTh MPO IMOBHE BUMUBAH-
usa Be, F, Mg, S ta 3anu-
IOK HEBEJUKOI KiJbKOCTI
Ca, Ti, Fe, P. 3pocranus
kinbkocti Al, Si ta Na nHa
MOBEPXHi YAaCTUHOK BKa-
3yI0Th Ha MOBHOTY peak-
MiHOTO MeXaHi3My, SKUN
cXeMaTU4YHO MOJKHa BiJ0-
OpasuTH Tak:

Puc. 3. 306parkeHHs HaCTUHOK MOAMIKOBaHOI 3011 BUHOCY MeToaoM crikaHHa 3 NaOH |, uac
KpucTanizauii 24 rog. 3pasok Ne 6

NaOH + xAl,O3xySiO; (cTotieHHst) —

—NaySiO3 + NayAlO,

NaOH (Box) + NayAl(OH), (Box) +

+ NaySiO3 (yop) (KiMHATHA TemIleparypa) —

— [Nay(AlO2)y(Si02),xNaOHXH0] (rem) —

— (T=323 - 623 K) — Na,[(Al02),(Si0)4]x

xhHyO (xpucranu B cyciensii)

Ta6bnuusa 5a
KoHueHTpauia atomis, at. %
Ne Be-K C-K 0-K F-K | Na-K | MgK | A-K | Si-K | K-K | Ca-K | Ti-K | FeK
CHEKTPY
1 21.81 41.59 25.86 0.00 3.63 2.77 3.70 0.11 0.10 0.43
2 36.71 43.95 5.66 5.71 7.34 0.15 0.08 0.40
3 55.73 33.12 2.65 0.93 1.30 417 0.17 0.23 0.17 1.52
Ta6bnuusa 56
KoHueHTpauis atomis, at. %
Ne C-K O-K Na-K Mg-K Al-K Si-K P-K K-K Ca-K Ti-K Fe-K
CIIEKTPY
1 37.06 43.82 5.63 5.62 7.35 0.09 0.08 0.35
2 38.27 44.11 5.40 5.12 6.59 0.10 0.03 0.38
3 45.33 40.58 4.25 4.12 5.30 0.05 0.11 0.27
4 47.47 34.75 6.05 0.00 4.67 6.29 0.21 0.15 0.42




3.2. BuaHayeHHs MiHePaJIbHOTO CKJIa/y OTPUMAHUX MPOAYKTIB 32 I0NOMOT0I0 peHTreH0(a30BOro aHaIi3y
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Puc. 4. Audppaktorpama LeoniTHUX ha3 OTPUMaHUX B yMOBaxX MOAMUIKaLii 3011 BUHOCY
meTogoMm crnasnerHs 3oau 3 NaOHkp, uac kpucranisauii 12 rog. 3pasok 5
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Puc. 5. Jucbpaktorpama LeoniTHUX ha3 OTPUMaHUX B yMOBax MoaMdiKauii 3011 BUHOCY
meTogoMm cnnaeneHHs 304 3 NaOHkp, uac kpuctanizauii 24 rog. 3pasok 6



Tabnuusa 6

MiHepanbHWUI ckNnag CUHTE30BaHUX NPOAYKTIB OTPUMaHUH 3a
[IONOMOrOI0 PEHTIEHO(A30BOro aHani3y

Howmep OTpuMani MPOAyKTH
3paska
1 KBapll, MyJIiT, possur
MYJIIT, KBapil, hos3uT, meoit X, reomit Na-P1
3 KBAapIl, KaJIbIUT, MYJIiT
4 MYJIIT, KQJIBITUT, KBapI
5 neouit X, cogasir
6 eomit Na-P1, meomit X, cogamiT

4. Pe3yabraTi i 06roBOpeHHst

Bimomo, mo B rizpoTepMidYHOMY MeTOi BUXiJ Iieo-
JTHUX Gas Ta iX CKJIaJ NMHUPOKO KOJMBAETHCA Ta 3aJie-
JKUTb B OCHOBHOMY BiJ[ CIIiBBi/[HOIIEHHSI PO3UUH JIYTY :
30J71a BUHOCY, KOHIIEHTpAIlii JIyry, TeMIepaTtypu i dacy
KkpucraJizaiii. Temneparypa — BIJMBa€E Ha NPOIECH
KPUCTAJOyTBOPEHHS, MBUAKICTh XIMIYHUX peaxIfii,
CTYMiHb MTepeKpucTaiisaiii HasgBHUX MiHepaJbHUX (as.
Binx xonuenrpanii posumny Jayry Ta Horo crisBifHO-
HIEHHS JI0 3011 BUHOCY 3aJIe’KUTh 1IPOIlec pyHHyBaHHs
aJIOMOCUJIIKATHOI CKJOBUAHOI a3y Ta BUMHUBAHHS 3
KPHUCTAMIYHUX PENIiTOK po3dynHHUX cnoayk K, Ca Ta iH.
B mawniii po6oti, BUGpaBIIM 3TiAHO JiTEPaTyPHUX JaHUX
HalONTUMaJIbHINTY TeMIIepaTypy Hpolecy Ta ClHiBBiHO-
HIEHHS PO3YUH JYTY: 30J1a BUHOCY JIOCJI/IKYBaJH OIITH-
Mi3aliio Takux napamerpiB gk KoHueHrtpaiis NaOH ra
yac KpucTrasizamii. 3TifHO AaHUX PEHTTeHO(Pa30BOTO
amasizy Ta Ha OcHOBI MikpodoTorpadiil, oTpUMaHUX
CKaHYIOUYUM €JEKTPOHHUM MIKPOCKONOM 0auuMmo, 10 Y
BCiX 3pa3kax MOANGiKOBAHUX Ti/[POTEPMIUHUM METOIOM
(1, 2,3, 4) npopearyBaJjia HeBeJIMKa KiJIbKiCTh 30JIM BUHO-
cy. Y Bunaaky Mmoaudikaiii 3oau Burocy 2M poszunHom
NaOH ra uyacy kpucrasizanii 6 rog orpuMaHuil 3pa3ox
3 MicTuTh Taki MiHepaJbHI daszm IK KBapI, KaJbIUT,
MyJTiT. OCKiJIbKM KaJbIUT i MYJIT HasIBHI Y HEBEJIUKUX
KI1JIBKOCTSX 1y BUXi/{HI# 30711 BHUHOCY, TO MO’KHA CKa3aTH,
0 CUHTE3 TeoaiTHOI (a3 He BixbyBces. Te K y BUTAIKY
moaudikaiii 3omu Bunocy 3M NaOH uporsrom 6 roxu,
3pa3oK 4 - TYT MM TaKO’K CHOCTEPITAEMO HASABHICTH MY-
JiTy, Kaabnuty, kBapiy. llpu monudikanii 3o1u Bunocy

2M NaOH nporsrom 12 rogus (3pasox 1), okpim KBapiyy
Ta MyJiTy 6a4MMO HasABHICTH (HOSI3UTY. Y BUMAAKY MO-
nudikanii 3M NaOH nporarom 12 rox (3pa3ok 2), okpim
MYJIiTY, KBapiy ta Gos3uTy Ha AudpakTorpaMi mosiBis-
10Tbes miku 1eosity X ta Na-P1, ase Buxin nux 1eosiTis
€ HeaHauHuM. OTXXe, y Bunaaky MoaudikyBaHHS 30J1-
BUHOCY Ti[POTEPMITHIM METOOM HAHONTUMATbHITIUMU
ymoBamu Mmoxudikanii 6ysno gogaBaHHs po3uuHy 3M
NaOH ra rpuBamnicts gacy aktuBaiii 12 ronx, ajse He3Hay-
Huii Buxizg neositis X ta Na-P1 Bkasye Ha He0OXiAHICTD
36i/blIeHHS yacy akTuBalii, abo IiJBUIIEHHS KOHIIEH-
tpamii pogunny NaOH.

B pesynbraTti cuHTe3y IeoJiTHUX MarepiajiB MeToO-
JIOM, SIKU I Tiepebadae BBeJICHHsI CTai1 CIIaBJIEHHSI 30J11
BuHocy 3 NaOH kpucraniyHum mepen riporepMmiuHO0O
00po6KOI0 MU 6auMMO BHMCOKY CTeIiHb KOHBEpCil 301
BUHOCY y IleoJriTHi MaTepianu. BinminuicTs cTeneni KoH-
Bepcii 30J1M BUHOCY Ta CKJIALY 11eoJiTHUX (a3 y Kaacuu-
HOMY Ti[pOTEPMIYHOMY METO/i Ta MeTO/li, 3 MonepeaHiM
CILJIABJICHHSM 30JIU 3 KPUCTAJIUHUM JIyTOM HOSICHIOETHCS
pisHoio cuioio Bzaemoxii Si-Al-BmicHux ¢asz 3 JyKHUM
pearentoM. [IpoTsirom wacy akrtusaiii 12 rogun mu oT-
puMasu cymiir reosity X Ta cogasity. ¥ Bunaiaky 24 ro-
ITH MU OTpuMaJu cyminr meoritiB Na-P1, X ta nesnauny
KIJIBKICTDb cOfaiTy.

OTpumani pesynbTaTu MOKa3aJu, 10 BUKOPUCTOBY-
0YM Pi3HI METOAUM Ta BapiloloOuM YMOBU CUHTE3Y, MOKHA
o/iepsKaTH Pi3Hi KiHIlEeBI MPOAYKTH KpUCTAIi3alii 3 0HO-
ro 3pasKy 301 BUHOCY. Y BUIIQJIKy CHUHTE3y TijpoTep-
MIYHUM METOAOM GadmMo, 10 30iMbNICHHSA KOHIIEHTPaIlii
JIYTY 1 TPUBAJNOCTI CUHTE3Y HPUBOAUTH [0 TOSIBU OiJIbII
cTabiJbHUX KPUCTaNiYHUX Pa3 TakuxX K (HOA3UT, HEeOTIT
X ta Na-P1.

5. Bucunosok

Ha ocmnoBi pesynbraTiB penTrenodasoBoro anasizy
Ta CKaHYIOUOTO €JIEKTPOHHOTO MiKPOCKOIIY BCTAHOBJICHO,
10 eeKTUBHITINM METOIOM CHHTE3Y I[E€OTITiB Ha OCHOBI
3osu Bunocy Jlo6porsipcskoi TEC € meton, sknii BKIIO-
YA€ CHJIABJEHHS 30JIM BUHOCY 3 KPUCTAJIYHUM JIYTOM
nepes cTaji€ro Jy:kHoi kouBepcii. OTpuMaHo, TPOTIATOM
yacy aktuailii 12 rogun cymim reositaux daas: meoyit X
ta comait. [Ipotarom 24 rogun orpumano NaP1, meomit
X Ta comaJir.
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Po3pobaeno cknao wasynnozo 1umozo npym-
Ka 0715 2308020 i e1EKMPO0Y206020 36aPlOGaAH -
HA BUCOKOMIUHO020 UABYHY HA OCHOBI NPYmMKi6
Mapru A 3 dodasannam nezyiouux eiemenmia,
wo Micmumo pioxosemenvii memanu i 6op
Kanrouosi crosa: pemonm, uasyn, 36aprosan-
M5, NPYMOK, Nle2y8anns

T ]

PaspaGoman cocmas uyeynnozo aumozo
npymuxa 01 2a30601 u e1eKmpooy2080i ceap-
KU 8bICOKONPOUI020 MY2YHA HA OCHOBE NPYMKOE
Mapru A ¢ 0o6asnenuem Je2upyrouux ememn -
moe, codepicawuii pedxosemenvivie Mema-
2oL u Oop

Kniouesvte cnoga: pemonm, uyeyn, ceapka,
npymox, nezupoeanue

= yu

Composition of the cast-iron cast small twig
is developed for gas and arc-metal of the weld-
ing of durable cast-ironon the basis of npymxoe
of brand And with addition of alloying elemen-
ts, containing rare-earth metals and conifero-
us forest

Keywords: repair, cast-iron, welding, rod,
alloying
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1. Beryn

YaByH HIMPOKO 3aCTOCOBYETBHCS $SIK KOHCTPYKILiii-
HUH MaTepiaJi, o BiIPi3HAETHCSI XOPOIINMH JINBAPHUMHA
BJIACTUBOCTIMU i MaJIUM KoedillieHToOM JIiHilTHOTO PO3-
IUPEHHS, BUCOKOI 3HOCOCTIiKicTIO 1 06p0oboBaHicTO.

OcTaHHIM YacoM B CBIiTOBill TPAKTHIlI PO3MIUPIOETHCS
B)KMBAHHS YaBYHIB i3 cHeliaJbHUMU BJIACTUBOCTSIMU: BU-
COKOMII[HOTO, KOBKOI'O, ayCTeHITHO-HiKeJIeBOro, BUCOKOX-
POMUCTOrO i iH. 3BijcH HEOOXIIHICTH BUBYEHHS MPOIECIB
iX 3BapIOBaHHS.

YK 621.791

PO3POBKA NMPUCAAQHUX
MATEPIANIB ANA
3BAPIOBAHHA YABYHY
3 KYNIEBUAHUM
PAPITOM

M.A. KaniHn

Kangupoart TexHiuHMX Hayk, goueHT™
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*Kadpeapa iHTerpoBaH1x TEXHONOTiH B MalMHOOYAYBaHHI Ta

3BapioBasibHOro BUPOOHMLITBA
YKpaiHcbKa iHXeHepHO-nefaroriyHa akageMis
By/. YHiBepcutetcbka 16, m. Xapkie, 61003

Y 4yaBYHHUX BiJJIMBKaX Ha PI3HUX CTaLissXx 06poOKH
BUSABJSIIOTHCS Pi3Hi ePexTH.

Kpim Toro, suukeHa MillHiCTh i BHCOKAa KPUXKICTh
YaBYHIB IIPU3BO/ATDH B OKPEMUX BUIIAJKaX /[0 TIOJOMKH B
npoileci ekciyarTallii BATOTOBJIEHUX 3 HUX JleTaJield, a e
y CBOIO Y4epry IPU3BOAUTH 10 BUXOY 3 JIa/Ly, aG0 IPOCTOIO
yeraTkyBaHHst. [10JIOMKH MOKYTH Oy TH TAKOK BUKJIUKAHI
BeJIMKNM HaBaHTAKEHHAM JeTajiell, 10 IMepeBUIIYITh
pPO3PaxXyHKOBi, IOMAaJaHHAM B MeEXaHi3MHU UYYKOPIAHNUX
TiJI, yTBOPEHHAM TPIlIUH Yyepe3 HePIBHOMIPHUN HArpiB i
Tak 7aJi.



